ABSTRACT Background: Regular use of evidence-based medicine (EBM) among general practitioners (GP) is insufficient. Objective: To analyse whether knowledge and attitudes about EBM can be improved among mentors in general practice by involving sixth-year medical students as academic detailers. Methods: An interventional non-randomized before-and-after study included 98 GPs (49 in the intervention group of mentors and 49 controls) and 174 medical students attending family medicine clinical rotations. A telephone survey on knowledge and attitudes towards EBM was conducted among participating physicians before, and six months after the rotation. During the rotation, each mentor chose two cases from real life, and the students' task was to form an answerable clinical question, find the evidence-based answer and to write a brief report. The mentor reviewed the report and discussed it with the student. Results: Students' EBM detailing intervention led to significant improvement in knowledge and attitudes about EBM in the intervention group of mentors in general practice compared to control GPs (relative increase in knowledge was 20  46.9% vs 6  12.1%, respectively; P  0.042). Among participants with Ph.D. or specialization in family medicine, the observed effects of the intervention were similar as in the total sample, and statistically significant, but not in the group of participants with neither scientific degree nor specialization in family medicine.
INTRODUCTION
Since its first appearance in public as a concept, evidencebased medicine (EBM) became an integral part of professional medical practice in all medical specializations (1) . In most encounters between general practitioner (GP) and patient, one or more clinical questions are generated and need to be properly answered within a reasonable time (2) (3) (4) . This applies to the use of evidence in daily practice, in diagnostics and cure as well as in prevention and prognosis of disease. Decision making in medicine includes three elements of Sackett's triad: physician's individual expertise, the best evidence resulting from the quality research, and the patient's choices and personal values (1) . EBM by its definition is 'patientcentred' just as general practice is essentially. Therefore, it would be expected that GPs recognize this similarity and actively practice EBM to help them solve practical problems in daily work. GPs show positive attitudes about EBM practice, but nevertheless regular use of EBM in general practice is far from sufficient (5-7).
The lack of translation of research findings into medical practice and personal behaviour has already been recognized as a problem (8) . This finding deserves attention considering that the adoption of evidence-based approaches has been associated with a large and sustained reduction in patient mortality (9) . Therefore, interventions that could improve physicians' knowledge and attitudes towards EBM would be welcome.
Academic detailing is a recognized teaching strategy in physicians' continuous medical education. The method includes 'one-to-one' intervention by peers/academic detailers who visit GPs in their practices and personally interact with them in familiar surroundings (10, 11) . In several studies, GPs preferred this teaching method within their practice more than attending classical lectures outside the practice (12, 13) .
It has been emphasized recently that partnership with all stakeholders, patients, GPs and their healthcare colleagues, as well as students, should be encouraged to facilitate a rapid learning healthcare system (14) . This initiative recognizes that students can also be a valuable agent of change in the learning process of physicians.
The aim of this study was to analyse whether knowledge and attitudes about EBM can be improved among mentors in general practice using a modified academic detailing provided by medical students.
METHODS

Study design
This study was an interventional non-randomized beforeand-after study, conducted in the academic year 2012/ 2013, in medical schools at the University of Split, University of Zagreb and University of Rijeka in Croatia.
Sample and participants
The study included 98 GPs and 174 medical students. Half of the GPs (n  49) were in the intervention group (20 from Split, 15 from Zagreb and 14 from Rijeka) of mentors and half (n  49) in the control group of physicians practicing general medicine.
Final group sample sizes of 39 and 39 were needed to achieve 80% power to reject the null hypothesis of equal mean relative change in self-evaluated knowledge between the intervention and control group when the population difference is 0.2 with a standard deviation for both groups of 0.35, significance level of 0.005 and onesided two-sample, unequal-variance t-test. As about 15% of lost-to-follow up and invalid data collection was expected, the initial sample size was decided to be n  49 in each group. The power analysis was performed by PASS 13 (15) .
Physicians from the intervention group mentored sixth-year medical students attending clinical rotations within family medicine course in medical schools in Split, Zagreb and Rijeka. The response rate among mentors was 100%.
A control group of GPs included contractors with the Croatian Institute for Health Insurance (CIHI) in 2012, similar to their intervention peers in all characteristics except that they did not serve as mentors to medical students. For each initially contacted control GP, a reserve sample of four more GPs was made. If a GP declined to participate, a most similar GP from a reserve sample was invited (four declined to participate; 92% response rate). A control group of GPs was formed by a third party, Biometrika Healthcare Research Company. The study investigators did not participate in sample formation.
Sixth-year medical students participating in the study regularly attended family medicine course in academic year 2012/2013. Within their training in family medicine, they are obliged to do a rotation in the office of a GP mentor. Prior to this academic year medical students did not solve EBM tasks during their family medicine rotations.
Questionnaire
Before the beginning of the family medicine course in the academic year 2012/2013, a telephone survey was conducted among GP mentors and the controls. The same survey was conducted in the same manner six months after the intervention was completed. The survey consisted of 30-item questionnaire used with permission of the authors (16,17) (Appendix). GPs were asked about sociodemographic data (age, sex, work and scientific experience, specialization, academic degree), practice organization and location (urban, suburban, rural), practice size and number of patients they see daily.
Using the combination of open and closed-ended questions, GPs were asked about their need for assistance in diagnosing and deciding on therapy, internet usage, access to EBM resources and knowledge of EBM and The Cochrane Collaboration.
There were six questions about self-evaluated knowledge relevant for the EBM, on: research design, research biases, sample size and power analysis, generalization of research results, statistical analysis and evaluation of the overall research value.
For measuring attitudes, eight questions/statements with a five-item Likert scale ranging from 'completely agree' to 'completely disagree' were used. The topics were: EBM and its benefit for medical practice, EBM as 'passing fad,' sufficiency of EBM teaching during the studies. Some questions addressed systematic reviews and their importance, the significance of experts' opinions, importance of evidence from the literature and wishes and preferences of the patients.
Intervention
The intervention applied in this study was the modified academic detailing method, performed by sixth-year medical students as academic detailers. The students qualified for that role because they were taught about EBM in several courses during their undergraduate curriculum. During the family medicine rotation, each GP mentored six students in total. In Split, each student visited two mentors for two weeks. In the course of rotation, each mentor chose two patients (cases) from real life who represented diagnostic, therapeutic or prognostic challenge. The students' task was to form an answerable question, using the patient, intervention, comparison, outcome (PICO) scheme, find the best evidence-based answer to that question and to write a brief report according to practical evidence about real life situations (PEARLS) pattern. The mentor then reviewed the report and discussed it with the student.
Statistics
Descriptive statistics was used for sociodemographic questions. Normally distributed data were expressed as mean  standard deviation.
Six questions about self-evaluated knowledge were analysed principal components analysis. Extraction criterion was Eigenvalues greater than one. Only one principal component was extracted. It accounted for 78.3% of the total variance of the six questions. Saturation of particular questions varied from 0.85 to 0.92. Cronbach's alpha coefficient of internal consistency was a  0.95. So, the scale of six questions may be considered onedimensional and satisfactorily reliable. For these two reasons it was decided to use the sum of the raw scores of all six items as the indicator of self-evaluated knowledge. For the easier interpretation, the raw scores with the theoretical maximum of 30 points were divided to produce the proportions achieved out of the theoretical maximum of self-evaluated knowledge score.
As we had the directional hypothesis that the intervention would increase the knowledge in the intervention group, a one-tail test of statistical significance was used. The statistical significance of the difference between and after the intervention between intervention and control group was accessed by Mann-Whitney U test with Monte Carlo statistical significance on 10 000 tables. The level of statistical significance was set to P  0.05. The probable confounding effects of the baseline differences between study groups were controlled by stratified analysis. Standardized effect size r was calculated as Z/ (√(n)) where Z was the Mann-Whitney U test statistic, n was the sample size. To test changes in attitudes before/after intervention, a non-parametric Wilcoxon's matched pairs test was used. The analyses were carried out using SPSS 17.0 statistical software package (SPSS Inc., Chicago, IL, USA).
Ethics
The work has been approved by the Ethical Committee of the University of Split School of Medicine.
RESULTS
Participants
Control and intervention study groups of GPs were not equivalent at baseline in regard to three important characteristics. Participants from the intervention group more often had the specialization in family medicine, master or doctoral scientific degree, and access to specialized EBM databases ( Table 1 ). All of these characteristics are significant changes in attitude that they needed more knowledge about EBM (Z  -2.027, P  0.027). After the intervention, participants in the intervention group felt that during the studies they learned enough about EBM compared to the initial measurement (Z  -1.967, P  0.049).
DISCUSSION
Main findings
This study showed that academic detailing intervention, involving students solving clinical problems, can improve knowledge about evidence-based medicine among general practitioners serving as mentors to medical students. Stratified analyses showed that this educational intervention was significantly more effective among GPs with Ph.D. or specialization in family medicine, but not among GPs without scientific degree or specialization in family medicine. Although this study had several limitations, it is the first step in assessing the effectiveness of medical students as academic detailers.
Strengths and limitations
This is the first study showing that involving medical students as academic detailers can influence knowledge and attitudes of their mentors in general practice. However, the study has several limitations. The study sample was small and the study was not randomized; thus, interfering variables independent of intervention could influence the results. Furthermore, the main outcome measure was self-evaluated knowledge, which is partly subjective and indirect. It is likely that the mentors were more confident in their knowledge compared to nonmentors and possibly, they overestimated their basic knowledge and the influence of academic detailing. Awareness about the intervention among mentors could also influence their answers. associated with the studied main outcomes; therefore, their confounding effects were controlled by stratified analysis. In all other monitored characteristics, intervention and control groups were similar (Table 1) .
Change in self-evaluated knowledge
Relative difference in self-evaluated knowledge between intervention and control groups before and after the intervention was statistically significant (Mann-Whitney test, U  939; Z  -1.76; Monte Carlo one-tail P  0.042; r  0.20) ( Table 2 ). Before the intervention, self-evaluated knowledge in the intervention group was 56  20.4% out of the theoretical maximum knowledge indicated on six domain items. In the control group, it was 46  15.0%. After the intervention, relative growth in self-evaluated knowledge was 20  46.9% in the intervention group, and 6  27.9% in the control group. Absolute selfevaluated knowledge increase was 6  12.1% in the intervention group and 1  11.8% in the control group. Because the intervention and control groups were different at baseline in regard to the academic degree and specialization in family medicine, an analysis stratified by these two characteristics was performed. In the group with Ph.D. or specialization in family medicine, observed effects of the intervention were similar as in the total sample, and statistically significant (Mann-Whitney test, U  480; Z  -1.78; Monte Carlo one-tail P  0.039; r  0.24) ( Table 2 ). In the group of participants with neither a scientific degree nor a specialization in family medicine, the effect of the intervention was not statistically significant (Table 2) .
Change in attitudes
There were only two significant changes in attitudes after the intervention. Using the Wilcoxon's matched pairs test, the control group showed statistically Table 2 . Self-evaluated knowledge of GPs before and after an educational intervention presented as the percentage out of the maximum achievable score on six five-point scales ranging from 'insufficient' to 'excellent'. had a master's or doctoral degree. All of the GP mentors were community faculty and it has already been shown that community faculty has less knowledge about EBM than full-time faculty. Therefore, faculty development programmes for community faculty would especially benefit from modules about using and teaching EBM concepts (27) .
Furthermore, by comparing mentors and non-mentors important differences in the level of education and level of pre-existing knowledge of EBM was found. Therefore, it would be useful to include mentors and non-mentors in both intervention and control group in the future studies on this subject. Further studies should explore whether the same method of education is also effective in general practitioners who are not mentors. It would also be useful to design future studies on this topic as a cluster randomized trial.
As this study shows, using students as academic detailers seems to be worthwhile if the GPs are specialists or hold a Ph.D. degree. It remains to be explored whether GPs without these degrees can equally benefit from a similar intervention, as these doctors could need the intervention most.
Conclusion
Academic detailing method using students as tutors via solving EBM cases can improve knowledge on EBM among physicians serving as mentors in general practice. Previous studies showed that better EBM knowledge translates into better patient care. Such interventions should be systematically explored and encouraged for the benefit of patients and health systems.
Comparison with existing literature
Academic detailing is a one-on-one interactive educational outreach programme provided by an educator, who has been trained to discuss certain topics in a manner likely to induce evidence-based practice change (18) . Usually, academic detailing is provided by a clinician, either a pharmacist or physician (18) . In this study, students were used as educators and academic detailing using students succeeded in improving mentors' knowledge. It has recently been described that involving dental students in an academic detailing programme positively affects both practitioner and a student, but this study did not test knowledge or attitudes of practitioners that were visited by dental students as academic detailers (19) .
Involving medical students as academic detailers in this study was particularly suitable because Croatian medical schools have recently introduced extensive curriculum on evidence-based medicine (20) . Students that are taught EBM in this manner become skilled in finding evidence and show improvement in knowledge and attitudes towards EBM (17) . However, it is still uncertain whether this students' knowledge and attitudes will indeed translate into different real-life practice (17) .
Such interventions are necessary because it has already been shown that Croatian physicians have insufficient knowledge and attitudes regarding EBM (16) . EBM is unfortunately not included in classes taught within their vocational training or specialization. It has been shown previously that introduction of EBM curriculum into family medicine residency not only increases residents' knowledge, but also increases the use of EBM constructs during patient care (21) .
Promoting the use of high-quality scientific information is a fundamental component of EBM. Therefore, all physicians should have some EBM skills and regularly apply them in daily work (22, 23) . Even though many physicians are positive towards the notion of practicing EBM and there is evidence showing that teaching can increase knowledge and skills in EBM (24) , few physicians have attended formal training in EBM because of various reasons, including negative attitudes or lack of confidence, time or funding (25) .
There are initiatives for providing instruction in principles and methods of medical education to family medicine teachers as a component of their training as medical teachers. Such curricula have been developed across Europe, covering also Croatian family medicine teachers (26) . Such initiatives should include modules, workshops and journal clubs about EBM to improve competency of family medicine teachers in this important area of medical practice and education.
Implications for practice and future research
Most of the GP mentors that participated in this study have specialized family medicine, and a third of them For personal use only.
